March 19, 1963 y m. vanzo 3,082,140 

. liffiiTHOD.AND MACHINE FOR FORMING ANNULAR BANDS 
Filed Aug. 1, li958 . . 7 Sheets-Sheet 1 




49^ 



.U2 M 







F/gr.7a 



March 19, 1963 m. vanzo 3,082,140 

METHOD AND UACHIl^ FOR FORMING ANNULAR . BANDS 
Filed Aug. 1. 1958 . 7 Sheets-Sheet 3 




March 19, 1963 M. VANZo 3^082,140 

. METHOD AND MACHINE FOR FORMING ANNULAR BANDS 
Filed Aug, I, 1958 7 Sheets-Sheet 4 






J). 




March 19, 1963 m. vanzo 3,082,140 

METHOD AND MACHINE FOR FORMING ANNULAR BANDS 
Filed Aug. 1, 1958 7 Sheets-Sheet 6 



U Dl Fig. 16 




March 19, 1963 m. vanzo 3,082,140 

METHOD AND lUCKINE FOR FORMING ANNULAR BANDS 
Filed Aug; 1.1958 7 Shests-Sheit 7 



-67 



Fig.20 




51 



10^1 



106 



64 



H03 



Fig. 21 



08 107 




51 ■ -ino 5, 

103a 1 y^^^g 

19 -r 




112 ^ 
-114 64 
103 zir^ I®"'*'* ^ " 113 
103* 116 117 




United 



3,082,140 

Patented Mar, 19, 1963 



3,082,140 

METHOD AND IVIACHINE FOR FORMING 
ANNULAR BANDS - 
: Marcello Vanzo, Milan, Italy, ^signor to Pirelli 
Societa per Azioni, MISan, StaJy 
FOed Aug. 1, 1958, Ser. No. 752,587 
Claims priority, application Italy Aug. 5, 1957 
6 Claims. (CI- 156—175) 

. This invention relates to a. method ot forming on a 
. collapsible drum from one or more endless threads lined 
with raw rubber or the like, annular bands even of large 
width, more particularly convenient for the resisting struc- 
tures of motor vehicle wheel tires, and a rnachine for 
carrying out said method. 

The improved method substantially consists in pro- 
viding a drum, in coatiiig the drum surface -with an ad- 
hesive, rotating the diaun, stretching the thread and lay- 
ing it ou the rotating drum as it is reciprocated, directly 
before its contact with: the drum surface by means of a 
..thread guide through which the thread is passed from 
: one side to tlie other of the drum surface along a closed 
line confining a definite area situated in a plane parallel 
with the drum axis, whereby the thread is laid on the 
drum along a substantially zig-zag line. 

Before laying it on the drum the thread is conveniently 
coated with a raw rubber mixture, or the drum face 
coated with an adhesive is provided beforb laying the 
thread with a crude rubber layer in wl^ch the bare £read 
is embedded. • ; . . - . 

As the thread is laid on the dirum it is pressed towards 
the drum axis. . 

By eSect of tile rotation of the : drum combined with 
the movement of the thread guide laying the thread on 
the drum face, the thread is laid on the drum along a 
zig-zag line with a certain pitch which is the function 
of the drum radius, peripheral speed of the drum and 
closed line over wtdch the thread, guide laying the thread 
is .moyed. . . . 

■ By adopting for the pitch a value 

_ _2^(g+a/2)-Fg 
2n 



wherein R is the drum radius, n any whole number and 
s the thickness of the raw rubber lined thread, on form- 
ing the band section of the zig-zag line along which the 
coated thread is laid are obtained on eath succesisive ro- 
tation of the drum, which contact one another thereby 
affording a continuous band structure. 

The thread guide laying thread comprises a bush 

. through w^iich the thread is passed, the drum being ro- 
tated as many times as the value s is contained in the 
pitch. It iis thus possible to cover the whole driim sur- 

. :face by one endles^ 'thread over the desired width, the 
lesuit being aii annular band composed of raw rubber 
thread sections parallel with one another, distributed over 
two layers at a certain angle to each other, the siaid an- 
nular band being free from discontinuities thanks to the 
adhesion of the raw rubber mix or plastic sheath enclos- 
ing the thread and forming through a special calender- 
ing step el^ected on laying of the thread a continuous 
layer withini which the adjacent and intersecting : thread 
sections cnerg^ng into one another 'are embedded and ftur- 
ther connected together by effect of the vulcanization ulti- 
mately carried out on the article incorporating the an- 
nular band. 

According to this invention the thread may be laid in 
such manner that the abovementioned sections are spaced 
from one another, but for some, uses the raw rubber 
should fill the intersticbs between the. sections. In this 
case also a bare .thread can .be, employed which is em- 



bedded on laying into a raw gum layer previously pro- . 
vided on the drum. 

Where the band is to be made up of a plurality of 
layers of intersecting thread sections, as above described, 

6 a layer of raw rubber or the like should be interposed 
between the layers. 

It has heretofore been proposed to form the endless 
band by laying one thread only. When bands of con- 
siderable width are manufactured, more particularly bands 

10 the various longitudinal zones of which should exhibit 
different properties, two, three or a plurality of threads 
can be employed, which are each laid by a special thread 
guide to form a correisponding longitudinal band portion. 
The individual thread guides are transversely dis- 

15 placed by an extent coixesponding to the length of the 
bahd portion to be made therefrom, each thread guide 
bein^ moved , by an independent control adapted to pi^o- 
vide the required conditions. 

For instance, when manufacturing the whole resisting 

20 structure of tire casings, three thread guides may be em- 
ployed for laying three threads over corresponding juxta- 
posed longitudinal portions, the central thread guide 
adapted to form the cincturing structure laying its thread 
along segments at a smsdl angle to the longitudinal plane, 

25 the Lateral, thread guides . adapted . to form, the resisting 
carcass structure involving the sides of the tire casing 
laying the threads along segments forming an angle near 
90° to the said longitudinal plane. The laying pitch for 

/' the former and the latter threads may be selected to 

30 form parallel segments intersecting the overlying layer, 
closely jjoxtaposed, when the threads have been previously 
liiied^ or more or less spaced v/hen employing either lined 
or bare threads. 
. Iiiterconnection of the resisting structiires of the various 

35 juxtaposed pbrtiohs may. be effected by means of threads 
extending along a longitudinal plane laid at the demarca- 
tion line between the juxtaposed portions. . 

Such threads laid along a lon^tudinal plane or apprbid- 
mately longitudinal plane can be arranged at the margins 

40 also of each band portion or at the margin of the band 
itself, when the latter comprises a single portion being 
formed from one endless thread, as well ias in the middle 
plane of the said . portion and, if desired, at intermediate 
regions. 

46 The connecting threads which' are adipted to improve 
rigidity of the structure, such as is . advantageous at the 
cincturing region for. pneumatic tires, can be laid before 
or s^er. forming the zig-zag line layers, in special cases : 
thiey mky be eyen made at the same time as the zig-zag 

50 thread, to interlock with the latter. 

On forming endless bands from two or more zig-zag 
threads at corresponding juxtaposed longitudinal band 
portions, threads differing in properties in respect of their 
raw rubber lining also may be employed in order to meet. 

"65 requirements arising in the use of the band at the various 
longitudinal portions composing the band. 

According to this invention two or more threads can 
be simultaneously laid along parallel lines throughout the 
width to be covered by means of two or more thread 

op guides securedly . fixed to one another aligned along a 
plane normal to the axis of the revolving drum. 

Reference has been made above to a thread being laid 
oi the drum, it beinjg understood that throughout the 
specification the term "thread" should be understood as 

65 including elementary threads coupled and twisted together . 
as well as cables made from extra strong elementary 
threads, more particularly wires. 

In the machine according to this invention the thread 
guide is imparted a movement which is the combination 

70 .of a transverse motion and a longitudinal motion, dther. 
motion of: them varying according to a law controliable 
at will. ' The longitudinal movement imparted to the 
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thread guide should be effected in the same direction of 
rotation of the drum, but in certain cases may be effected 
in a contrary direction thereto. 

The improved machine is moreover fitted with a roller 
which is pressed by an adjustable resilient pressure on 
the thread at a region coinciding with the region at which 
the thread is laid on the drum or at a region immediately 
past the latter. 

The roller is controlled so that its axis of rotation is in 



latter section of the connecting rod or correcting rod 
with an extension carrying a tracing indicating means 
arranged laterally of the disc spaced in an axial direction 
v/ith respect to the said rod by an extent equalling to 
offset of the line traced on the drum, and rotating the 
connecting rods and drum operatively connected thereto 
through small angles, the center of the thread guide being 
moved on each angular displacement to the offset line, a 
corresponding point being traced by means of the tracing 



a plane perpendicular to the instantaneous laying direc- jq indicating means on the side of the peripheral disc rim. 



tion. 

Since the direction of the laying line is gradually 
varied at the reversing point, the control for varying 
orientation of the pressure roller should be gradually 



the said points being interconnected by a continuous line 
and material being removed from the disc externally of 
the said line. 

Further characteristic features of this invention will be- 



effected so as to meet with the above requirement for the come apparent from the appended description referring 
roller axis to extend always perpendicularly to the tangent " ' ' " ' 

to the laying curve. The control may be effected for 
instance by means of a cam. 
The improved machine comprises generally a support 



to tiie accompanying drawings, wherein: 

FIGUJEIE 1 is a general diagrammatic view of the 
machine. 

FIGURE 2 shows diagrammatically a mechanism for 



carrying the thread spools; a device for lining the thread 20 imparting to the thread guide a movement resulting from 

with the raw rubber or suitable plastic; a device for two linear straight displacements in a transverse and 

stretching the thread supplied to the thread guide laying parallel direction, with respect to the drum axis and a 

it on the drum; means for controlling adjusting move- longitudinal direction, respectively, perpendicular to tlie 

ment of the thread guide and rotation of the drum; a drum axis, effected by the combined action of two cranks 

pressure roller acting on the thread as the latter is being 25 acting on slotted crank plates orthogonal to each other 

laid; means for maintaining the roller axis constantly suitably interconnected for relative displacement, 

perpendicular to the instantaneous direction of laying of FIGURES 3 to 7 show examples of thread laying lines 



the threadc 

The drum is of the collapsible type to enable removal 
of the continuous band when completed. 

A preferred embodiment of the improved rnachine 
comprises two crank mechanisms having an adjustable 
arm, one connecting rod being situated in its middle 
position in a plane extending through the drum axis, the 
other connecting rod extending in its middle position 
perpendicular to the former and being situated in a plane 
normal to the drum axis, the ends of the said two connect- 
ing rods remote from the cranks being articulated in each 
other by means of the thread guide laying the thread. 
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of the drum developed in a plane, corresponding to given 
movements of the thread guide, the trace of which, the 
drum being stationary, is indicated beside each of them 
(FIGURES 3a-7fl). 

FIGURE 8 shows a device for varying the orientation 
of the pressure roller fitted to the mechanism controlling 
the thread guide shown in FIGURE 2. 

FIGURE 9 relates to a device affording the same result 
obtainable by the device shown in FIGURE 2, the masses 
performing tlie I'eciprocating motion and overaU size be- 
ing reduced. 

FIGURES 10 and 11 are a front and a plan view, re- 



The crank driving the connecting rod situated in the 40 spectively, of the machine for forming from a single 
plane normal to the drum axis is driven at twice the speed thread the endless annular band, equipped with the de- 
of rotaUon of the other crank. vice shown in FIGURE 9; 

Though this embodiment is preferred on account of FIGURES 12 and 13 are a front and plan view, respec- 

the sunplicity in manufacture and operation, it is objec- tively, of a device for controlling the gradual orienta- 
tionable in that the thread cannot be laid on the drum 45 tion of the roller pressing the thread on the drum and 
accuraUely along any desired Ime, more particularly FIGURE 14 shows diagrammatically the succesive 

along a symmetric curve with respect to the middle laying positions of the pressure roller; 

line, the only possible modifications of the form of these FIGURJ5 15 shows a modification of the device sliown 

lines being obtainable by varying the radius of the two in FIGURE 9 in which one of the two cranks effecting 

60 the movement of the thread guide is replaced by a cam; 
FIGURE 16 is an axial sectional view of a device for 



cranks. 

A further object of this invention is to provide a modi- 
fied construction eliminating the above drawback. 

Generally the above described apparatus enables by 
simply adjusting the crank radii to obtain a laying line 
which is near to but not coincident with the desired one. 
The modified construction corrects this difference by sub- 
dividing the connecting rod laying in a plane extending 
through the drum axis into two sections axially displace- 
able relative to each other, one of said sections or con- 
necting rod proper being articulated to its crank pin, the 
other section or connecting rod carrying the thread laying 
guide, the latter section being actuated by means of a 
suitable cam keyed to the crank pin and against which 
the latter section is biased by resilient means. 



55 



60 



The invention further concerns a method of tracing 05 respectively, 



conferring a resilient pressure to the pressure roller act- 
ing on the thread as the latter is being laid on the drum. 
FIGURE 17 is a plan view of FIGURE 16; 
FIGURE 18 is a partial sectional view correspondmg 
to FIGURE 16, showing the device employed for releas- 
ing the pressure roller during operations preparatory to 
formation of the endless annular band as well as during 
removal of the band; 

FIGURE 19 is a part development on a plane of the 
drum periphery or rim, on which the desired laying line, 
the line more nearly close thereto obtainable by the 
crank mechanism shown in FIGURE 9, and the laymg 
line offset for purposes explained hereafter are traced. 



the profile of the cam actuating the connecting rod by 
utilising the same machine as a machine for tracing the 
profile of a disc keyed to the crank pin instead of the 
cam, the said method consisting in tracing on the drum 
a line equalling the desired laying line, but axially dis- 
placed with respect of the drum and parallel with itself 
by an extent equalling at least the sum of the maximum 
lateral offset in both directions of the desired laying line 
with respect to the line obtainable should the thread guide 



'FIGURE 20 is a front view of a detail of the machine 
according to a modified construction partly in section on 
line XX— XX of FIGURE 21, 

FIGURE 21 is a sectional view on line XXI— XXI of 
70 FIGURE 20, 

FIGURE 22 shows diagrammatically a step of the cam 
tracing process. 

Referring to the diagram .shown in FIGURE 1, the 
improved machine for forming the endless annular band 



be carried by the connecting rod proper, providing the 75 from a single thread comprises a drum 1 on the annular 
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surface of which, previoiasly coated with an adhiesive, a 
thread guide 2 lays an endless thread 4\ Numeral 3 de- 
notes a device for moving the thread guide 2. The 
thread 4 unwinds from a spool 5j travels to an apparatus 
6 lining it with a raw rubber mix, the lined thread denoted 
by 4' then travelling to a stretching device diagrammatical- 
ly indicated by a pulley having a stationary shaft 8 and an 
underlying pulley with a. movable shaft 9 equipped with 
a counterweight 7, ■ whereupon it is fed to the thread 



6 



other end of the cable 57 is provided with a member 62 
for adjustable engagement into the slit 63 of a bell crank 
lever 59, 59' keyed to the pivot 31 which carries the roll- 
er 34 pressing the thread being laid, this pin 31 (which is 
made hollow for the thread to extend therethrough and 
be guided thereby) being rotatable in a suitable bush on 
the rod 41. The arm 59' of the bell crank lever is sub- 
jected to the action of a spring 61 tending to oscillate 
it and holding the cable 57 stretched . at the same time 



guide 2 distributing it on the surface of the drum 1, which 10 causing the roller 54 to contact the cam 53, 
has been previously coated with adhesive, a pressure roller — TJTnTmc o j:, 

34 pressing the thread on the drum as it is being laid. 

Referring to FIGURE 2, the device shown in this figure 
is adapted to act on the thread guide 2 laying the coated 
thread 4' on the drum 1 in order to continuously naove 
the thread gmde along a closed line which is the/resultant 
of a movement parallel with the drum aacis and a move- 
ment orthogonal to the said axis. 

The device comprises a rod 41 longitudinally displace- 
able with respect to the drum 1 in a guide 42 carried by a 
tod 43 perpendicular to the rod 41. The rod 43 is mov- 
able in stationary guides 44. The rod 41 ends at its end 
. opposite to that which carries the thread guide by a cross 
; member having a slit 45 cut therein parallel with the 
drum axis. The rod 43 carries at one end a cross niember 
in which a dit 49 is cut perpendicular to the slit 45 in 
the rod 41. The slit 45 has a shoe 46 mounted therein, 
the shoe 46 being carried by -a crank pin 47 rotatable about 
. an axis 48. The slit 49 has a shoe 50 mounted therein 
carried by a crank pin 51 rotatable about an axis 52. 
- The shafts extending along the axes 48, 52, respectively, 
are rotated, the rate of speed of . the shaft 48. heing^ twice 
the rate of speed of the shaft 52. 

With the device of the type disclosed above the thread 



Referring to FIGURE 9 the device diagrammatically 
shown in this figure is adapted to confer to the thread 
guide a combined motion similar to the motion transmitted 
by the slotted crahks 45 and 49 of the device shown in 
IIGURES 2 and 8, while advantageously reducing the 
overall size and recijprocating masses. 

In this device the shafts 52 and 48 have keyed thereto 
crank discs 67, 68, respectively. The disc 67 is formed 
with a radial groove 69 w^hich engages and holds at the 
desired distance from the axis of rotation the crank pin 
51 articulated to the connecting rod 64. Similarly, the 
radial groove 70 in the. crank plate 68 aidjustably engages 
and retains the crank pin 47 articulated to the connecting 
rod 65. TTie crank disc 68 is rotated as mentioned above 
at an angular speed which is twice the rate of speed of 
the crank plate 67. The two connecting rods 64, 65 are 
articulated to each other at 66, the hollbW pivot for the 
pressure roller for the thread being laid extending through 
the articulation pivot for the connecting rods. The axial 
30 bore, in the pivot for the pressure roller has the thread 
extending therethrough and serves as thread guide, all as 
hereafter described in detail with reference to FIGURES 
16, 17 and 18. 

The device shown in FIGURE 2 yields a laying linei 
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guides -2 may follow closed lines confining a definite sur- 35 made up of rectilinear sections merging into one another, 
— - ■ . while the device shown in FIGURE 9 cannot yield accu- 

rately rectilinear sections, the sections being approximate- 
ly rectilinear .enoujgh for certain uses as reinforcements 
for tires. - " - 

Referring to FIGURES 10 and 11, the machine shown 
in these figures carries the mechanism operating the thread 
guide 2 shown in FIGURE 9, comprising two crank plates 
67, 68, the latter plate rotating at twice the angular speed 
of the former, the plates having radial grooves therein 



face. Examples of such closed lines are shown in FIG- 
URES 3 and 7«, beside each of which the line along 
which the thread is laid on the drum is shown developed 
in a plane. 

It will be seen that the closed lines obtained by a device 40 
of this construction are all in the forni of ah 8. The 
length of each 8-shaped figure is twice the eccentricity of 
the pivot 51, its width being twice the eccentricity of the 
pivot 47.' TTie adjustmient of the band's W"idth is therefore 



i = obtained by varying the eccentricity of the pivot 51, the 45 for securing the pivot for the crank pin 51, 47 respec- 

----- - tively. 

Motion is imparted by one motor 71. which rotates 
through a belt 72 a shaft 73 having keyed thereto a pulley 
74 oyer which the belt travels. The shaft 73 has keyed 
50 thereto two toothed wheels 75, 77. The toothed wheel 75 
rotates, through a set of gears 76, the shaft 52 having 
keyed thejeto the crank plate 67, and rotates, through the 
transmission 74' and corresponding toothed wheel pair 

^ ^ — twice the angular speed, the shaft 48 having keyed 

By reversing the rotation of the shaft 48 and maintaining 65 thereto the crank plate 68. 

the eccentricity of the pivot 47 similar as adopited in FIG- : The toothed wheel 77 rotates through a set of geara 78 
URE 4a, connections result which exhibit a substantially a shaft 79 which rotates through a suitable bevel gearing 
rectilinear section (FIGURE 7). the drum 1. By exchanging the toothed wheels in both 

The device shown in FIGURE 2 affords transverse rates gearings the ratio of the rotational, speed of the drum 1 
of speeds which constantly follow, those determined by the 60 ^ the translational speed of the thread guide may be 



form of the various sections of the laying line on the 
drum, more particularly the connecting portions between 
the various sections, oh the band edges is varied by. adjust- 
ing the ecdentricity of the pivot 47. It will be seen that 
the smaller the eccentricity of the pivot 47 (i='IGURES 3 
and 3 a) the larger is the radius of the connections between 
the sections of the laying line, while the greater the eccen- 
tricity (FIGURES 4, 4a and 5, 5c) the sharper are the 
connections, and still greater eccentricities result in loops 



; eccenhics and may therefore be Varied according to fixed 
laws only; unless the angular rate of speed of the eccen- 
trics on revolution is varied or the eccentrics are replabed 
by cams, oi: the rate of speed of the druin is varied dur- 
ing revolution thereof . 65 
- In order to operate the roller pressing the thread the 
device shown in FIGURE 8 may be employed, which com- 

'' prises, a cam 53 keyed to a pivot 51' coaxial and= fixedly 
secured to the crank pin 51 rotating ahout the axis 52. 

-A roller 54 is pressed against a profile of the cam 53 70 
by a; bell crank lever 55, 55' capable of oscillating about 
the pivot 56. 

The arm 55' of the bell crank lever mentioned above 
has anchored thereto one end of a flexible transmission 
cable 57, the sheath of which is denoted by 58, The 75 



varied,: thereby varying the number of windings and the 
angular displacement of the laying . path on successive 
revolutions^ 

A variable speed transmission can be used instead of 
the. above mentioned gearings, the transmission being in- 
terposed between the drum rotating niechanism and mech- 
anism for translating the tliread guide. The purpose may 
be alternatively served by a variable speed transmission 
detennining the angular displacement of the laying path 
on the successive. revolution of the drum, while the inter- 
changeable toothed wheer gearing may be employed for 
determiniag the pitch of zig-zag laying of the tiuread only. 

The machine may be provided with an automatic stop 
device known per se which is released as a predetermined 
number of windings has been laid. 
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FIGURES 12 and 13 show the device for gradually 
varying orientation of the pressure roller 34 fitted to the 
device shown in the preceding figures, more particularly 
to the crank plate 67. The device comprises a cam 53' 
keyed to a pivot 51' on the axial extension of the crank pin 
51. The profile of the cam 53' has a roller 54' rolling 
thereon, the roller 54' being carried by a bell crank lever 
55, 55' capable of oscillating about a pivot The arm 55' 
of the bell crank lever is formed with a longitudinal slit 



tioned construction to pennit of laying the thread along 
the line 

To this end the connecting rod 64 lying in the plane 
extending through the drum axis is subdivided into two 
tubular portions telescopically sliding within each other, 
the former portion 101, acting as a connecting rod proper 
and being articulated to -the crank pin 51 through a sleeve 
102, the latter portion or connecting rod denoted by 64 
carrying the thread guide 2 for laying the thread. The 



81 adjustably engaging in a radial direction the pivot 80 10 displacement of the connecting rod with respect to the con 



of the connecting rod S2 articulated at its other end to 
the end of the lever 83 keyed to the pivot carrying the 
pressure roller 34. Rotation of the crank plate 67 there- 
fore orientates the roller 34 as desired by means of the 
cam 53'. 15 

The successive positions of the rollers 34 are shown in 
FIGURE 14. 

Referring to FIGURE 15, in the device shown therein, 
the crank plate 67 actuating the connecting rod 64 is main- 
tain^ the other crank plate 68 being replaced on the 20 
shaft 48 by a cam 92 with the profile of which the roller 
91 is caused to contact, the roller 91 being carried by a 
strap 90 mounted on the end of the rod 65' connected at 



necting rod proper is obtained by means of a cam 103 
keyed to the crank pin 51. The connecting rod has se- 
cured thereto a support 104 for a roller 106 rotatable on 
a pivot 105 and rolling in contact with a cam 103. The 
connecting rod is ibiased towards the cam 103, so that the 
roller 106 rolls in contact therewith, by a helical spring 
107 acting at one end against the flange lOS provided 
within the connecting rod and bearing at its other end on 
a flanged sleeve 109 screwed on a rod 110, the latter being 
secured in turn to a. cylindrical extension 111 on the 
sleeve 102, the connecting rod proper being fitted on said 
extension. 

The crank pin 51, mounted in the same maimer as in 
the previously described construction for radial displace- 



ite other end at €6 witli the connecting rod 64 at the ^-t within a slit or groove in the crankplate 67 has keyed 
pivot of the pressure roller. The strap 90 is articulated 25 ^rir; °™ «^ thronni,%. ^pH rmnk arm 



30 



thereto a cam 53' controlling through a bell crank arm 
and a rod (not shown on the drawing for the sake of clear- 
ness, but arranged as shown in FIGURES 12 and 14), 
orientation of the roller adapted to press the thread against 
the drum as It is being laid. 

It will be obvious that through a suitable construction 
of the cam 103, any predetermined laying line for the 
thread on the rotary drum can be obtained. For instance, 
the construction shown on the drawing affords a laying 
line as shown at B in FIGURE 19, by previously airang- 
ing the crank pins in a suitable position for tracing the 
line A closely approaching the desired line B. 

The invention further concerns a method of tracing the 
profile of the cam 103 actuating the connecting rod 64 by 
utilizing the same machine as a device for tracing the 



at 93 to a lever 94 articulated in turn at 95 to a fixed 
point. In the example shown the cam 92 comprises two 
symmetrical parts, so that the number of revolutions of 
the shaft 48 equals the number of revolutions of the shaft 
52 carrying the plate 67. 

Referring to FIGURES 16, 17 and 18 which show the 
pressure roller 34 pressing the thread being laid on the 
drum 1, the numeral 96 denotes a coiled spring, confer- 
ring the necessary resilient pressure to the roller 34 and 
mounted for this purpose in ah annular chamber longitu- 35 
dinally formed between the pivot 31 and pivot 66 articu- 
lating the levers 64 and 65 to each other, the said levers 
controlling movement of the thread guide 2 formed by the 

axial bore in the pivot 31 The forked end 33 of the ...«v«.... «o « ^^^^^^ 

pivot 31 supports the shaft 34 on which the pressure profile on a disc keyed to the crank pin instead of the 
roller 34 rotates. ^ ^ cam. 

In order to release the pressure roller 34 and lift it ^ shown in FIGURE 22. in order to carry out this 

from the surface of the drum 1 any time this is required, method a disc 103' Is keyed to the crank pin 51, the disc 
a handle-shaped disc 97 is provided, having holes 98 exceeding or equalling in radius the maximum radius 

bored therethrough and securedly fixed to the end of the 45 ^i^^ iq^. The support 104 for the roller 106 is 
hollow pivot 31. The ends of the pivot 66 articulating ^ support 112 carrying a nut 113 into which a 

together the levers 64 and 65 have secured thereto two screw 114 having a milled head is screwed, 
rods 99i the position of whidi is such as to engage with ^he screw 114 abuts an abutment 115 welded to the 

holes 98 when the latter are caused to coincide with the ^rm 116 supporting the pivot 117 to which the crank arm 
said rods. The engagement position shown in FIGURE 50 pivoted, this bell cra& arm controlling orientation of 
16 holds the roller 34 in the operative position. In order roller pressing the thread against the drum. It will 

to release it from this position and set free the surface ^ggn that, by rotating the screw 114 the rod 64 is axially 

of the drum 1, the disc 97 is lifted and carries along the displaced, thereby removing the roller 106 from the 
pivot 31 to which is securely fixed, hence the pressure periphery of the disc 103'. An extension 118 is welded 
roller 34. In order to maintain the pressure roller in the 55 support 104, the said extension being arranged 

lifted position, it will be sufficient to slightly angularly laterally of the disc and provided with a hole 119 for the 
displace the disc 97 to move the rods 99 out of the align- purposes to be described hereafter. 



ment holes 98, such as to the position indicated by 99' 
in FIGURE 20. 



The process for tracing the cam 103 is as follows: A 
line C is drawn on the drum 1 (FIGURE 19), said line 



The spring 96 holds the disc 97 pressed against the qq being made up, for instance, of the desired laying line 



heads of the rods 99, so that the pressure roller 34 re- 
mains in its lifted inoperative position until the disc 97 
is imparted an equal contrary angular movement bring- 
ing the rods 99 into register with, tiie holes 98. 



B axially displaced with respect to the drum and parallel 
-with itself by an extent c equalling at least the sum of the 
maximum lateral offsets in both direction a b, (equalling 
each other in the example shown on the drawings) of the 



The previously described embodiments permit of lay- (js desired laying line B with respect to the line A obtain- 



ing the thread on the drum rim along a wide variety of 
laying lines but do not afford particularly desirable lay- 
ing lines. According to a further aspect of this invention 
shovra with reference to FIGURES 19 to 21 the thread 
can be laid on the drum along any desired laying line. 

In FIGURE 19, 1 denotes the drum surface on which a 
broken line B shows the desired thread laying line, and 
a full line A shows the laying line which could be ob- 
tained by the machine according to the above described 
construction. The modification improves the abovemen- 



able where the connecting rod would be directly pivoted 
to the crank pin; the spacing of the axis of the hole 119 
and periphery of the roller 106 is selected to equal the 
above defined length c. The screw .114 having a milled 
70 head is subsequently acted upon to move the centre of the 
thread guide to any point on the curve C and a point is 
drawn by means of a tracing pin, fitted through the hole 
119, on the front face of the disc 103'; the driving shaft 
of the machine is then sequentially rotated through small 
75 angles, further points being drawn still in the manner 
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described above on the face of the disc 103'; it will be 
obvious that upon 'removing material 103fl from the disc 
externally of the line' C* the cam 103 is. accurately ob- 
tained. 

Hie. cam tracing method is very quick and simple. . Of 
■course, every desired laying line 'ieq|uire8 ^ special cam. 

Tlie cams can be each stored with a pair of tOQls. adapted 
to accurately define the eccentricity of both cxanl^ in 
order to obtain a determined laying line. 

It will be understood that, the principle of the inven- 
tion being left unaltered embodiments of the method and 
constructional details of the machine can be widely varied 
from the non limiting example' described and illustrated 
without departing from the scope of this invention. 

What I claim is: 

1. A method of forming annular bands from at least 
one endless thread on a collapsible drum, said annular 
bands being suitable for reinforcement of tire casings 
for motor vehicle wheels, comprising the steps of provid- 
ing a drum, coating the periphery, of said druni with ©n 
adhesive, rotating the -drum, stretching the : thread and 
laying it ; on. the rotating driirii while the thread, im- 
mediately before its contact with the druin periphery, is 
subjected to a first reciprocation between the : sides of 
said drum and is simultaneously sixbjected to a second 
reciprocation in ja direction perpendicular to the direction 
of said first reciprocation, the direction of said second 
reciprocation and tie rate of both reciprocations being 
so selected that said thread follows, immediately before 
its conitact with the drunr periphery, a closed path sub- 
stantially of figure 8-sh^pe lying in a plane parallel with 
the drum axis. ' 

2. A method as claimed in claim 1, wherein the move- 
ment of the thread along said path is such that the dis- 



placement of the thread near the drum sides takes place 
in the isame direction as the movement of the drum 
periphery.- 

3. A. method as claimed in claim 1, wherein the rate 
of feed of the thread is varied upon laying the latter on 
the drum periphery. 

4. A method as claimed in claim 1,. wherein, during 
the laying of the thread on the drum periphiery, the. speed 
of rotation of the drum is varied. 

5. A method as claimed in claim 1, wherein at least 
two threads arc simultaneously laid on the drum periphery 
along lines parallel with e&ch other. 

6. A method -as claimed in claim 1, v^erein at least 
.■ two threads are simultaneously laid on the drum periphery 

25 along lines independent of each other. 
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